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Des ription 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a method for 
monitoring the health of a patient, wherein the glucose 
level of the patient's blood sample is measured. The in- 
vention also relates to a monitoring equipment for mon- 
itoring the health of a patient, the equipment comprising 
means for receiving a measurement result indicating the 
glucose level in the patient's blood sample and for stor- 
ing it in a first memory means together with data indicat- 
ing the moment of the measurement. 

DESCRIPTION OF THE PRIOR ART 

[0002] As is well known, monitoring the health of a pa- 
tient with diabetes is primarily based on the measure- 
ment of the patient's blood glucose level at regular in- 
tervals. Treating diabetes requires regular measure- 
ments and regular monitoring of the measurement re- 
sults in order to ensure that the patient's blood glucose 
level definitely remains within the allowable area and 
that the patient* s medication is optimal. 
[0003] In the present health care system it is not pos- 
sible for financial and practical reasons for a person spe- 
cialized in treating diabetes to personally monitor con- 
tinuously the health of a patient, but the monitoring of 
the patient's health is largely dependent of the patient 
himself. Therefore the patient himself must perform 
measurements at regular intervals, even as often as 6 
to 8 times a day. In order that the doctor treating the 
patient could obtain data at>out the development of the 
patient's health over a longer period, the patient must 
also keep a record of the measurement results, which 
the doctor can examine afterwards. 
[0004] The fact that a relatively large number of pa- 
tients with dieibetes also contract a secondary disease 
(e.g. cardiovascular diseases, neuropathy or blind- 
ness), whteh in turn causes conskJerable costs for the 
society, clearly Indicates thai at the moment doctors 
cannot treat patients with diabetes sufficrentiy effective- 
ly or cannot help the patients to care for themselves. 
One reason for this is that each doctor often treats a 
high number of patients, whereupon the contact be- 
tween each individual patient and the doctor is insuffi- 
cient and the doctor cannot therefore monitor the devel- 
opment of the health of Individual patients suffldenfly 
effectively. 

[0005] Document DE-A-422 1 848 discloses the metii- 
od of calibrating an intracorporeal glucose measuring 
device such as an implanted enzymatic glucose elec- 
trode. A reference module is used to generate a predict- 
ed glucose value using a model of the biological system. 
The input parameters required for this model are nutri- 
tion, insulin and physical toad param ters. Th r fer- 
ence module is initialized using an initialisation modul . 
The predicted glucose level is compared with the glu- 



2 

cose level measured by th intracorporeal measuring 
device and the result of th comparison is used, in an 
adaption module, to calibrate the measuring device. The 
descrit>ed model used to calculate the predicted glucose 
5 model is fixed following the initialisation. 

SUMMARY OF THE INVENTION 

[0006] The purpose of the present invention is to fa- 
10 cllitate and improve the treatment of a patient with dia- 
betes and to provide a method by means of which the 
patient is able to care for himself more effectively than 
previously. This object is achieved with a method ac- 
cording to the invention, characterized by the method 
comprising 

formulating an adaptive matiiematical model (H) 
atx>ut the behaviour of the patient's blood glucose 
level, the model taking into account at least the pa- 
tients diet, medication and physical s^ain and conrv 
prising comparing predictive values g(t{), provided 
by the nruxlel, to measured glucose levels g(t{) and 
correcting the mathematical model (H) on the basis 
of the result of said comparison, and 
providing the patient with means for utilizing said 
mathematical model (H), so that the patient can 
hln^elf monitor and predict the effect of the treat- 
ment he is to follow on the behaviour of his blood 
glucose level. 

[0007] Another purpose of the invention is to provide 
a nrK>nitoring equipment which facilitates and improves 
the treatment of a patient. This object is achieved with 
a monitoring equipment according to the inventton, 
characterized in that the equipment comprising 

means (15, 15') for receiving a measurement result 
indicating the glucose level in the patient's blood 
sannple and for storing it in a first memory means 
(10, 10*) together with data indicating the moment 
of the measurement, wherein the monitoring equip- 
ment comprises means (1 5. 1 5') for receiving data 
conceming at least the patient's diet, medk^tion 
and physical strain and for storing the data in the 
first memory means (10, 10'), 
data processing means^(11 , 12, 11', 12') for calcu- 
lating a predictive value g (t|) on the basis of the data 
stored In the first memory means (10, 10'), the pre- 
dictive value indicating tiie patient's predicted blood 
glucose level at a predetermined moment, and 
corrector means (13, 13') for calculating tiie djper- 
ence between the calculated predictive value g (tj) 
and the patient's actual blood glucose level g(t|) cal- 
culated at said predetenmined moment, and for cor- 
recting the mathematical model utilized by the data 
pnxsessing means (11, 12. 11', 12') to calculate a 
predlctiv value in ord r to take Into account said 
differ nee in the sut)sequent calculations of predic- 
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tive values. 

[0008] The invention is based on the id a that when 
an adaptive mathematical modes is fomnuiated con- 
cerning the behaviour of a patients blood glucose level s 
and when the patient is provided with a monitoring 
equipment comprising data processing means for cal- 
culating a predictive value describing the patient's blood 
glucose level on the basis of data supplied to the equip- 
ment, and corrector means for correcting the model 
used for calculating the predictive value on the basis of 
the difference between the previous predictive values 
and the actual measurement results, the patient can 
take care of himself better than before and monitor and 
predict the development of his own health, since he is is 
able to better estimate, by means of the monitoring 
equipment, how his blood glucose level is likely to 
change on the basis of the predictable medication, diet 
and physical strain. In other words, if the predictive value 
turns out to be bad, the patient can contact for example 20 
his doctor in order to discuss possible changes in med- 
ication or he can alternatively change his diet, for in- 
stance. 

[0009] Due to the conrector means the monitoring 
equipment becomes adaptive, i.e. it can take into ac- 2s 
count the characteristic features of the patient in ques- 
tion in the mathematical model utiilized by the data 
processing means, so that the differences between the 
previous predictive values and the actual measurement 
results can be used in the long term to develop a matii- 30 
ematical model for the patient in question. If the mathe- 
matical model used for calculating a predictive value 
turns out to be very accurate in the long term due to the 
action of the corrector means. I.e. if the difference be- 
tween the predictive value and the actual value meas- ^ 
ured afterwards is close to zero, the patient can even 
skip some measurements due to the monitoring equip- 
ment according to the Invention, since he can accurately 
predict with the equipment the development of the glu- 
cose level by means of the expected diet, medication ^0 
and physical strain. This considerably facilitates the sit- 
uation for tiie patient since the blood glucose level Is 
rather complicated to measure. 
[001 0] The method and the monitoring equipment ac- 
cording to the invention therefore have the following pri- 45 
mary advantages. The method and the monitoring 
equipment considerably improve and facilitate the pa- 
tient's self-care since the patient can estimate the de- 
velopment of his blood glucose level better than before. 
The doctor obtains more detailed and more accurate da- so 
ta about the patient's health since it is possible to read 
from the memory of the monitoring equipment data that 
the doctor can utilize later for example for a trend anal- 
ysis. Due to the monitoring equipment, the number of 
the daily glucose level measurements can be decreased ss 
in the long term. 

[0011] in a preferred embodiment of the monitoring 
equipment according to the invention, th monitoring 
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equipment consists of a data proc ssing equipment of 
a hospital or the like with which the patient communi- 
cates via a communications device utilizing wireless da- 
ta transmission. This emtxxiiment of the invention 
makes it possible for the patient to transmit the required 
data to the monitoring equipment regardless of his cur- 
rent location. This embodiment also enables for the doc- 
tor to monitor, if desired, the most recent data concem- 
ing the patient's health without a need for an appoint- 
ment, or even a phone call, between the patient and the 
doctor. 

[0012] In another preferred embodiment of the moni- 
toring equipment according to the invention, the moni- 
toring equipment and the measuring equipment suitable 
for measuring the blood glucose level are integrated into 
a communications device, preferably a nriobile phone, 
utilizing wireless data transmission. This embodiment of 
the invention frees the patient from carrying with him 
several separate conspicuous devices, since only one 
device is sufficient. Also in this embodiment the patient 
can continuously transmit, via the communications de- 
vice, data conceming his health to the doctor treating 
him, regardless of the patients kx^ation, and the doctor 
can monitor the development in the patient's health and 
even contact the patient directly by means of the mobile 
phone, if required. In this embodiment, the calculation 
of the predictive value is naturally not dependent on 
whether the patient is located in a shadow area of the 
mobile system at the moment, since the calculation of 
the predictive value takes place entirely in the nrmnitor- 
ing equipment the patient carries with him. If the patient 
is in a shadow area at the moment of calculation, he can 
transmit afterwards, if he so wishes, the data tiiat he has 
supplied to the monitoring equipment and that has been 
stored in the memory thereof to the data processing sys- 
tem available to the doctor treating him. 
[0013] The preferred embodiments of the monitoring 
equipment according to the invention are disclosed in 
the appended dependent claims 3 to 7. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 4] In the following, the Invention will t>e described 
in greater detail, by way of an example, by means of a 
few preferred embodiments of the Invention Illustrated 
in the accompanying figures, in which 

Figure 1 Illustrates the first preferred embodiment 
of the monitoring equipment according to the Inven- 
tion, 

Figures 2 and 3 illustrate the second preferred em- 
bodiment of the monitoring equipment according to 
tiie invention, £ind 

Figure 4 illustrates the calculation of a predk:tive 
value. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Figure 1 illustrates the first preferred emtxxji- 
ment of the monitoring equipment according to the in- 
vention. In the case shown in Figure 1 , the monitoring 
equipment consists of a hospital data processing sys- 
tem 9 and the applications software used therein. 
[0016] In the situation shown in Figure 1, the patient 
can use a mobile phone 1 by means of which he can 
supply data to the monitoring equipment 9. When the 
patient wants the monitoring equipment 9 to calculate a 
predictive value for the likely blood glucose level at a 
certain moment, for example after five hours, he sup- 
plies data concerning at least the most recent measure- 
ment result and the time of the measurement (if the data 
concerning the measurement result has not been sup- 
plied before to the monitoring equipment), the expected 
medication, diet, physical strain and the moment for 
which the predictive value is to be calculated (i.e. in this 
example five hours later) to the monitoring equipment 9 
via the keyt>oard of the mobile phone 1 . If the mobile 
phone comprises an integrated measuring device for 
measuring the glucose level, the measurement result or 
the time of the measurement do not have to be supplied 
since they may be stored in the menfK)ry of the mobile 
phone 1. The mobile phone 1 that is assumed to be, by 
way of an example, a mobile phone of the GSM mobile 
system (Groupe Sp^lal Mobile) then transmits the sup- 
plied data In the fomn of a short message 3 to a base 
station 4. The base station 4 forwards the message via 
a base station controller 5, a mobile services switching 
centre (MSG) 6 and a gateway centre 7 to a short mes- 
sage service centre (SMSC) 8 in the mobile system. The 
GSM system and the short message service thereof are 
described in greater detail for example in The GSM Sys- 
tem for Mobile Communications by M. Mouly and M.-B. 
Pautet, Palaiseau, France, 1992, ISBN: 2-9507190-0-7. 
and therefore they will not be described in greater detail 
in this connection. 

[0017] The short message service centre 8 Is pro- 
grammed to transmit the short message received from 
the patient's mobile phone 1 directly to the data process- 
ing system 9 of the hospital. Therefore the doctor treat- 
ing the patient has at all times access to the most recent 
data conceming the patient, regardless of the patient's 
current location. 

[0018] When the monitoring equipment 9 has re- 
ceived, via its transceiver unit 15, the data supplied by 
the patient, it stores it in a first memory means 1 0 that 
may consist of, for example, a file in the hard disk of a 
computer. A calculator 1 2 thereafter starts calculating a 
predictive value on the basis of the data stored in the 
first memory means. During the calculation, the calcu- 
lator 12 also takes into account correction coeffteients 
stored In a second memory means 11 . The first 10 and 
the second 1 1 memory means may consist of, for exam- 
ple, separate storage locations situated physically in the 



sam memory chip, or alternatively of separate files lo- 
cated in the same computer hard disk. Th calculation 
of a predictive value Is described in greater detail in con- 
nection with Rgure 3. 

s [0019] When the predictive value has been calculat- 
ed, the monitoring equipment 9 transmits it in the form 
of a short message to the patients mobile phone 1 , and 
the patient can ensure by means of the predictive value 
that his bkxxi glucose level remains within the allowable 

10 area for the next five hours. On the other hand, if the 
predictive value shows that the blood glucose level is 
likely to change unfavourably during the following, for 
example five, hours, the patient may consider changing 
his diet, physical strain or even medication and he can 

IB supply the new changed data to the monitoring equip- 
ment and obtain a new predictive value which indicates 
the effect of the change on the blood glucose level. 
[0020] Next time when the patient measures the blood 
glucose level and supplies the data conceming the 

20 measurement value and the moment of measurement 
to the monitoring equipment 9, the equipment stores this 
data into the first memory means 1 0 and also uses this 
data for conecting the mathematical model used for cal- 
culating the predictive value. 

25 [0021] If the most recent moment of measurement 
corresponds to the moment for which the calculator 12 
has already previously calculated a predictive value, the 
calculator 1 2 retrieves from the memory 1 this value and 
supplies it to the corrector 1 3. The conrector 13 thereaf- 

30 ter calculates the difference between the predictive val- 
ue and the measurement value. On the basis of this dif- 
ference, the corrector 13 changes the conrectbn coeffi- 
cients used for calculating the predictive value in such 
a way that if the calculator would calculate a new pre- 

S5 dictive value with the same initial values stored In the 
memory means 10 but with the new correction coeffi- 
cients, the difference between the predictive v£ilue and 
the measured value would be smaller than before. The 
new oorrectk>n coefficients are stored in the second 

40 memory means 1 1 from which the calculator 1 2 retrieves 
them for the next cateulafion of a predictive value. 
[0022] If the most recent moment of measurement 
does not correspond to the moment for which the cal- 
culator 1 2 has already before calculated a predictive val- 

45 ue, the calculator 1 2 first cak^ulates a new predictive val- 
ue for this moment of measurement on the basis of the 
data stored in the memory means 10. The corrector 13 
thereafter calculates the difference between the predic- 
tive value and the measurement value and new correc- 

50 tlon coefficients in the above-described manner. 

[0023] If the difference between the measurement 
value and the predictive value calculated for example 
for a certain time of day is repeatedly very close to zero 
in the long term (for several weeks), the nrK>nitoring 

SB equipment 9 may find that the predk:tive value is suffi- 
ciently accurate for the time of day. In such a case, th 
monitoring equipment 9 may suggest to th patient for 
xampi with a short message that ther is no need to 
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measure the blood glucose level at the aforementioned 
moment Th refore, the patient can decrease th 
number of th daily measur ments one at a time as the 
mathematical model proves to be sufficiently accurate, 
until a few as 1 or 2 measurements are required each 
day. This considerably facilitates the patient's daily life 
compared to the 6 to 8 daily measurements required at 
present for achieving a balance. 
[0024] Figures 2 and 3 illustrate the second preferred 
embodiment of the monitoring equipment according to 
the invention. In the case shown in Figures 2 and 3, the 
monitoring equipment 9' is connected to a mobile phone. 
[0025] The mobile phone MS may be for example a 
conventional GSM mobile phone the battery space of 
which comprises, instead of a conventional battery, a 
unit 14' which contains Integrated both a battery and 
components required for calculating a predictive value, 
these components including for example a calculator 
^2\ a corrector 13' and memory means 10' and IV. 
Since the unit 14' is connected to a communication bus 
of the mobile phone MS, it is possible to supply data 
required for calculating a predictive value to the calcu- 
lator 12' by means of the keytx>ard 15' of the mobile 
phone. Correspondingly, the calculator 12'may forward 
the calculated predictive value to the user via the display 
16* of the mobile phone. Therefore, the calculation of a 
predictive value does not require communication with a 
separate data processing equipment, but the monitoring 
equipment 9' can independently calculate a predictive 
value on the basis of the data supplied thereto. Howev- 
er, if the patient desires ha can also transmit the data 
he supplied to the monitoring equipment, including the 
latest measurement results, to the data processing sys- 
tem available to the doctor treating him by means of a 
short message. 

[0026] The unit 1 4* preferably also comprises an inte- 
grated measuring device (not shown in the figures) 
known per se for measuring the glucose level of a blood 
sample. Therefore, tiie patient does not have to carry 
with him several separate instruments, but the mobile 
phone/monitoring equipment alone is sufficient. 
[0027] Figure 4 illustrates the calculation of a predto- 
tive value. According to tfie invention, the calculation of 
a predictive value can utilize any adaptive mathematical 
model known per se, wherein the difference between 
the calculated predictive value and the actual measure- 
ment result can be used for correcting the mathematical 
model in such a way that the difference between the 
caluculated predictive values and the actual measure- 
ment results will be minimized in the long term. In other 
words, the mathematical model is able to "leam" how 
the patient's sysem, i.e. the blood glucose level, varies 
when certain initial values are changed. An example of 
a mathematical model known perse that can be utilized 
in the monitoring equipment according to the invention 
is a so-called Widrow's adaptive LMS (Least Means 
Square) algorithm. 

[0028] In f igur 4. basic data X which may include da- 



ta at>out the moment t/ for which th predicth^e value Is 
to be calculated, the latest measurement result, the mo- 
ment of measurement, and the estimated medication, 
diet and physical strain of tiie patient is supplied to tiie 

5 matiiematical model H. The matfiematical model of Rg- 
ure 4 utilizes the fact that the blood glucose level of a 
person with diat>etes usually follows a certain daily pat- 
tem witii a certain accuracy, I.e. the glucose level follows 
the daily routine of the diabetic approximately in tiie 

10 same manner from one day to another. Therefore, the 
effect of different initial values on the glucose level can 
be monitored in the long term by keeping a record of the 
initial values and the actual measurement values. The 
mathematical model can therefore be amended in such 

IS a way that the model provides a nrK>re accurat predictive 
value. In practice, this may take place for example in 
such a manner that for each moment in the daily routine 
there is a separate correction table wherein each initial 
value has its own correction coefficient, i.e. for example 

20 a weighting coefficient, which is utilized when calculat- 
ing a predictive value and the value of which is changed 
when the real difference between the caluclated predic- 
tive value and the actual measurement value is known. 
[0029] In the situation shown in Rgure 4, a predk^tive 

25 value for the moi^ent f/ can be calculated for example 
from the formula g (f^ = H * X. The calculated predictive 
value is thereafter stored in the memory until the actual 
measurement value for the patient at the moment f/ is 
obtained. When the actual measurement value g(f^ is 

30 known, the difference between the predictive value an{( 
the measurement value is calculated, i.e. e(f^ = g(f^ - g 
(tj. The difference Is utilized for correcting the mathe- 
matical model H. for example In such a way that the cor- 
rection coefficients used in the model are corrected by 

35 means of tiie fonnula hf^^^ =r h/j^ + 2 * n * e(f^ • x/f^, 
wherein hjf^ is the weighting coefficient of the initial value 
X/ used in the calculation at the moment tf, and \i\s a 
small positive constant which ensures that the model 
does not change radically on the basis of one single cal- 

<o culation, but its coefficients change witii relatively small 
steps towards optimal values. 

[0030] It should be understood that the above descrip- 
tion and the related figures are only intended to illustrate 
the present invention. Different variations and modrfica- 
45 tions of the Invention will be evident for those skilled in 
the art witiiout departing from tiie scope of tiie invention 
disclosed in the appended claims. 



50 Claims 

1. A method of predicting the glucose level g(t|) in a 
patient's blood comprising: 

55 formulating an adaptive mathematical model 

(H) about the behaviour of the patienf s blood 
glucos I V I, the model taking into account at 
least the patient's di t, medication and physical 
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strai|^ and comprising comparing predictive val- 
ues g(tj), provided by the nrKxiel, to measured 
glucose levels g(t|) and correcting the mathe- 
matical model (H) on the basis of the result of 
said comparison, and s 
providing the patient with means for utilizing 
said mathematical model (H), so that the pa- 
tient can himself monitor and predict the effect 
of the treatment he is to follow on the behaviour 
of his blood glucose level. io 

Monitoring equipment for predicting the glucose 
level in a patienfs blood comprising: 

means (15, 15') for receiving a measurement is 
result indicating the glucose level in the pa- 
tient's blood sample and for storing It in a first 
memory means (10, 10') together with data In- 
dicating the moment of the measurement, 
wherein the monitoring equipment comprises 20 
means (15. 15') for receiving data concerning 
at least the patlenf s diet, medication and phys- 
ical strain and for storing the data in the first 
memory means (10, 10'), 

data processing means (1 1 .^1 2, 1 1 ', 1 2') for cal- 25 
culating a predictive value g(t|) on the basis of 
the data stored in the first memory means (10, 
1 0'), the predictive value indicating the patient's 
predicted blood glucose level at a predeter- 
mined moment, and 30 
corrector means (1 3, 1 3') for calculating the dif- 
fer^ce between the calculated predictive val- 
ue g(t|) and the patient's actual blood glucose 
level g(t|) calculated at said predetermined mo- 
ment, and for correcting the mathematical mod- 35 
el utilized by the data processing means (11, 
12, 11', 12') to calculate a predictive value in 
order to take into account said difference in the 
subsequent calculations of predictive values. 

40 

Monitoring equipment according to claim 2, char- 
acterized by 

the data processing means comprising a sec- 
ond memory means (11, 11') for maintaining 45 
correction coefficients utilized in the calculation 
of a predictive value, the data processing 
means (1 2. 1 2') being arranged to search from 
the second menx>ry means (1 1 , 1 1 ') the correc- 
tion coefficients corresponding to tine data so 
stored in the first memory means (1 0, 10'), and 
to utilize said correction coefficients in the cal- 
culation of a predictive value, and 
the corrector means (1 3, 1 3') being arranged to 
change the value of the correction coefficients ss 
used in the calculation in order to minimize^e 
difference b tw en th predictive value g(t|) 
and the glucos level g(t|) measured at said 



predetermined mom nt. and to store said 
changed conrection co ffici nts in th second 
menrK>ry means (11,11') 

4. Monitoring equipment according to claim 2 or 3, 
characterized by said means for receiving data 
(15, 15'), said data processing means (11, 12, IV, 
12'), and said corrector means (13, 13') t>eing pro- 
vided by a data processing system (9) of a hospital, 
a health care centre or the like, wherein the equip- 
ment further comprises a communication device (1 ) 
that is available to the patient and that utilizes a 
wireless data transmission link, and the means (1 5) 
for receiving data conceming the measurement re- 
sult, moment of measurement, diet, medication and 
physical strain comprising means for receiving said 
data from said conrvnunk:atton device (1 ), the mon- 
itoring equipment comprising transmitter me^ns for 
transmitting tiie calculated predknive value g(t|) to 
the communteations device (1) available to the pa- 
tient 

5. Monitoring equipment according to claim 2 or 3, 
characterized by said monitoring equipment com- 
prising a measuring unit for measuring the glucose 
level of a patient's blood sample, and for storing the 
data indicating the moment of measurement of the 
first measurement result in the first memory means 
(IO*). 

6. Monitoring equipment according to claim 5, char- 
acterized by said monitoring equipment compris- 
ing a communrcations device (MS) connected to the 
measuring unit, the communications device (MS) 
comprising a mobile phone of a cellular radk> sys- 
tem or to a two-way pager, the monitoring equip- 
ment further comprising means for transmitting the 
data stored in the first memory means (1 0') via said 
data transmissk>n link to a data processing system 
that is available to a person treating the patient. 

7. Monitoring equipment according to claim 6, char- 
acterized by the measuring unit and the communi- 
cations device constituting a combined element, 
wherein a battery of the mobile phone or two-way 
pager and the measuring unit are integrated into 
one component (1 4') that fits into the battery space 
of the mobile phone or two-way pager. 



Patentanspruche 

1. Verfahren zum Voriiersagen des Qlucosespiegels 
g(t|) im Blut eines Patienten, mit den folgenden 
Schritten: 

Formulieren eines adaptiven mathematischen 
Modells (H) zum Verhalt n des Blutglucose- 
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spiegels des Patienten, wob i das Model! zu- 
mindest di EmShrung, die Medikamentenver- 
sorgung und die l(drperiich Belastung des Pa- 
tienten berucl^sichtigt und zu ihm der Vergleich 
von durj^ das Modell gelieferten Vortiersage- 5 
werten g(t|) nnit gemessenen Glucosespiegein 
g(t|) und eine Korrektur des mathematischen 
Modells (H) auf Grundlage des Vergleichser- 
gebnisses gehdren; und 
- Versorgen des Patienten mit einer Einrichtung io 
zum Ausnutzen des mathematischen Modeils 
(H), so dass der Patient selbst die WIrkung der 
Behandiung ubenA/achen und vorhersagen 
kann, der er auf Grundlage des Verhaltens sei- 
nes BlutgtuGosesplegels folgen soil. is 

Oberwachungsanlage zum Vorhersagen des Glu- 4. 
cosespiegels Im Blut eines Patienten mit 

einer Einrichtung (15, 15') zum Empfangen ei- 20 
nes den Glucosespiegel in einer Blutprobe des 
Patienten anzeigenden Messergebnisses und 
zum Einspetchem desselben in eine erste 
Speichereinrichtung (10, 10*) gemeinsam mit 
den Messzeitpunkt anzeigenden Daten, wobei 25 
die Obenvachungsanlage eine Einrichtung (1 5, 
15') zum Empfangen von Daten betreffend zu- 
mindest die Emahrung, die Medikamentenver- 
sorgung und die korperiiche Belastung des Pa- 
tienten und zum EInspeichem der Daten in die 30 
erste Speichereinrichtung (1 0, 1 0') aufweist; 
einer Daten verart^eitungseinrichtung (11, 12, 
IV, 12') zum Berechnen eines Vorhersage- 
werts g(tj) auf Grundlage der in der ersten Spei- 
chereinrichtung (10. 10') abgespeicherten Da- 35 
ten, wobei der Vorhersagewert den vorherge- 
sagten Blutglucosespiegel des Patienten zu el- 
nem vortDestinnmen Zeitpunkt anzeigt; und 
einer Korrektureinrichtung (13, 13*) zum Be- 5. 
rechnen der Differenz ^^wischen dem berech- 40 
neten Vorhersagewert g(t{) und dem zum vor- 
bestimmten Zeitpunkt gemessenen tatsdchli- 
chen Blutglucosespiegel g(tj) des Patienten so- 
wie zum Korrigieren des von der Datenverar- 
beitungseinrichtung (11, 12, 11', 12') zum Be- 45 
rechnen eines Vorhersagewerts genutzten ma- 
thematischen Modells, um die Differenz bei fol- 6. 
genden Berechnungen von Vorhersagewerten 
zu berOcksichtigen. 

so 

Obenwachungsanlage nach Anspruch 2, dadurch 
gekennzelchnet, dass: 

die Datenverarbeitungseinrichtung eine zweite 
Speichereinrichtung (11,11') zum Registrieren ss 
von bet der Berechnung des Vorhersagewerts 
benutzten Konrekturkoeffizi nt n aufweist und 
dieDatenv rarbeitungs inrichtung (12, 12')so 



ausgebildet ist, dass sie aus der zw iten Sp i- 
chereinrichtung die den in der ersten Speicher- 
einrichtung (10, 10') gesp ich rten Daten nt- 
sprechenden Kon-ekturkoeffizienten heraus- 
sucht und diese bei der Berechnung eines Vor- 
hersagewerts venvendet; und 
die Korrektureinrichtung (13, 13') so ausgebil- 
det ist, dass sie den Wert der be! der Berech- 
nung venvendeten Korrekturkoeffizienten so 
dndert, dass ffie Differenz zwischen dem Vor- 
hersagewert g(t|) und dem zum vorl>estimmten 
Zeitpunkt gemessenen Glucosespiegel g(t,) mi- 
nimiert wind, und sie die geanderten Korrektur- 
koeffizienten in die zweite Speichereinrichtung 
(11, 11') einspelchert. 

Oberwachungsanlage nach Anspruch 2 oder 3, da- 
durch gekennzelchnet, dass die Einrichtung zum 
Empfangen von Daten (15, 15') die Datenverarbei- 
tungseinrichtung (11, 12, 11', 12') und die Kon-ek- 
tureinrichtung (13. 13') durch ein Datenverarbei- 
tungssystem (9) eines Krankenhauses, eines Ge- 
sundheitsf ursorgezentrums Oder dergleichen gebil- 
det Ist. wobei die Aniage femer Qber eine Kommu- 
nikatlonsvonrk:htung (1) verfOgt, die dem Patienten 
verfugbar ist und die eine datenlose Datenubertra- 
gungsstrecke nutzt, und die Einrichtung (15) zum 
Empfangen von das Messergebnis, den Messzeit- 
punkt, die Emahrung. die Medikamentenversor- 
gung und die korperitohe Belastung betreffenden 
Daten eine Einrichtung zum Empfangen dieser Da- 
ten von der Konrvnunikationsvorrichtung (1) auf- 
weist, wobei die OtienA^achungsanlage eine Ober- 
tragungseinrichtung zunj^ Obertragen des berech- 
neten Vorhersagewerts g(tj) an die dem Patienten 
verfugbare Kommunikationsvorrichtung (1) auf- 
weist. 

Oberwachungsanlage nach Anspruch 2 oder 3, da- 
durch gekennzelchnet, dass sie eine Messelnheit 
zum Messen des Glucosespiegels der Blutprobe ei- 
nes Patienten und zum Speichem der den 
Messzeitpunkt des ersten Messergebnisses anzei- 
genden Daten in die erste Speichereinrichtung (1 0') 
aufweist. 

Obenwachungsanlage nach Anspruch 5, dadurch 
gekennzelchnet, dass sie eine mit der Messeln- 
heit verbundene Kommunikationsvorrichtung (MS) 
aufweist, die ein Mobiltelefon eines Zellenfunksy- 
stems Oder ein bidirektionaler Funkrufempf^ger 
ist, und diese Oberwachungsanlage femer eine 
Einrichtung zum Obertragen der in der ersten Spei- 
chereinrichtung (10') gespeicherten Daten Qber die 
DatenObertragungsstrecke €ui ein Datenverarbei- 
tungssystem, das einer den Patienten behandetn- 
den Person zug&iglich ist. aufweist. 
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7. Oberwachungsanlage nach Anspruch 6, dadurch 
gekennzeichn t, dass di Messeinheit und di 
Kommunikationsvonichtung in kombinlertes Ele- 
ment bilden, wobei eine Batterie des Mobiltelefons 
Oder des bidirektionalen FunknifempfSngers und 
die Messeinheit in eine Komponente (14*) tntegriert 
sind, die in das Batteriefach des Mobiltelefons Oder 
des bidirektionalen Funkrufempfdngers passt. 



Revendlcatlons 

1. Proc^4 de prediction du taux de glucose (tj) dans 
le sang d'un patient comprenant : 

la formulation d'un moddle math^matique 
adaptatif (H) concemant le comportement du 
taux de glucose dans le sang d'un patient, le 
module pren€int en compte au moins le regime 
alimentaire du patient, la medication et la fati- 
gue physique et comprenant la comparaison 
des valours prddites de comparaison (t |), cr§§, 
par le module, aux taux de glucose mesur^s g 
(t{) et la correctton du nruxl^te mathdmatique (H) 
sur la base du r^sultat de ladite comparaison, et 

la foumiture au patient d'un moyen d'utillsation 
dudit module mathematique (H) de telle fagon 
que le patient peut surveiller et prddire lui-md- 
me le r^sultat du traitement qu'il suit sur le com- 
portement de son taux de glucose dans le sang. 

2. Equipement de surveillance destine k pr^dire le 
taux de glucose dans le sang d'un patient 
comprenant : 

un moyen (1 5, 1 5') destine k recevoir un resul- 
tat de mesure indiquant le taux de glucose dans 
rechantiilon du sang d'un patient et k le nnettre 
en memoire dans un premier moyen de memoi- 
re (10, 10') en mdme temps que les donnees 
indiquant le moment de la mesure, ou requipe- 
ment de surveillance comprend un moyen (15, 
1 5') destine k recevoir les donnees concemant 
au moins le regime alimentaire, la medication 
et la fatigue physique du patient et k mettre en 
memoire les donnees dans le premier nrK>yen 
de meoKDire (10, 10'), 

un moyen de traitement de donnees (11, 12, 
11', 12') destine k calculer une valeur predite 
(t}) sur la base des donnees mises en memoire 
dans le premier moyen de memoire (10, 10'), 
la valeur predite indiquant le taux de glucose 
predit dans le sang d'un patient k un moment 
predetermine, et 

un moyen de correction (13, 13') destine k cal- 



culer la difference entre la valeur predite (t|) cal- 
cuiee et le taux actual du glucose dans le sang 
du patient g(t|) calcuie audit moment predeter- 
mine, et ci coniger le modeie mathematique uti- 
^ lise par le moyen de traitement de donnees (1 1 , 

1 2. 1 1 M 2') pour calculer une valeur predite afin 
de prendre en compte ladite difference dans les 
calculs suivants des valeurs predites. 

10 3. Equipement de surveillance selon la revendication 
2, caracterise par 

le moyen de traitement des donnees qui com- 
prend un second moyen de memoire (11* 11') 
IS pour HDaintenir les coefficients de correction uti- 

lises pour le calcul d'une valeur predite, le 
moyen de traitement des donnees (12, 12') 
etant agence pour rechercher d'apres le se- 
cond moyen de memoire (11, 11') les coeffh 
20 dents de correction correspondent aux don- 

nees mises en memoire dans le premier nrayen 
de memoire (10, 10'), et pour utiliser lesdits 
coefTtcients de conrectk3n pour le calcul d'une 
valeur predite, et 

25 

le moyen de correction (1 3, 1 3') qui est agence 
pour changer la valeur des coefficients de cor- 
rection utilises pour le calcul afin de minimiser 
la difference entre la valeur predite (t,) et le taux 
30 de glucose g(t|) mesure audit moment prede- 

temrtine, et pour mettre en memoire dans le se- 
cond moyen de memoire (11.11*) lesdits coef- 
ficients de correction modifies. 

35 4. Equipement de surveillance selon la revendication 
2 ou 3. caracterlse par ledit moyen de reception 
des donnees (15, 15'), ledit moyen de traitement 
des donnees (11 . 1 2, 1 1', 1 2*), et ledit moyen de cor- 
rection (13, 13') etant pourvu d'un systdme de trai- 
^ tement des donnees (9) provenant d'un hdpltal, 
d'un centre de solns de sante ou analogue, dans 
lequel requipement comprend en outre un dispositif 
de communication (1 ) qui est disponlble pour le pa- 
tient et qui utilise une liaison sans f il de transmission 
45 de donnees, et dans lequel le moyen (1 5) de recep- 
tton des donnees concemant le resultat de la me- 
sure, le moment de la mesure, le regime alimen- 
taire, la medication et la fatigue physique comprend 
un moyen de reception desdites donnees prove- 
so nant dudit dispositif de communication (1 ), I'equipe- 
ment de surveillance comprenant un moyen de 
transmission pour transmettre la valeur lesdits coef- 
ficients de correction modifies cateuiee (t{) au dis- 
positif de communicatton (1) disponible pour le pa- 
ss tient 

5. Equip ment de surveillance selon la revendication 
2 ou 3, caracterlse par ledit equipement de sur- 
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veillance qui comprend une unitd de mesur desti- 
n6e ^ mesurer le taux de glucose d'un 6chantillon 
de sang du patient, et k mettr en m§molre les don- 
n^es qui indiquent le moment de la mesure du pre- 
mier r^sultat de mesure dans le premier moyen de s 
mdmoire(IO'). 

Equipement de surveillance selon la revendication 

5, caract6ris6 par ledtt ^uipement de surveillance 

qui comprend un dispositif de communication (MS) io 
connects k Tunit^ de mesure, le dispositif de com- 
munication (MS) comprenant un t6l6phone mobile 
ou bten un systdme radio cellulaire ou bien un rd- 
cepteur de poche k deux voix, I'^uipement de sur- 
veillance comprenant en outre un nrK>yen de trans- is 
mission des donndes mises en mdmoire dans le 
premier moyen de m^moire (10*) par rintenm^iaire 
de ladite liaison de transmission des donn^es k un 
syst^me de traitement des donn^es qui est dispo- 
nlble pour une personne qui traite le patient 20 

Equipement de surveillance selon la revendication 

6, caract6rls6 par I'unit^ de mesure et par le dis- 
positif de communication qui constituent un 61^ 
ment combine, dans tequel la pile du t^l^phone mo- 25 
bile ou du r^epteur de poche k deux voIx et I'unlt^ 

de mesure sont int^gr^es dans un seul composant 
(14') qui se monte dans le volume destin4 k la pile 
du l^l^hone mobile ou du r^cepteur de poche k 
deux votx. 30 
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